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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve purifying 
capacity of a front-end catalyst without degrading 
purifying capacity of an NOx catalyst, in an exhaust 
emission control device for an internal combustion 

engine where the front-end catalyst having oxygen f— i J^'™'T™ ./"^ 
storing capacity is disposed upstream of the NOx ^p ^fe^S ^^E^^S 
catalyst. j\ [ \ 

SOLUTION: The exhaust emission control device for 
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an internal combustion engine disposes the front-end ' \» -■ 

catalyst 46 having oxygen storing capacity upstream 
of the NOx catalyst 48, and executes air-fuel ratio 
reduction control to consume stored oxygen in the 
front-end catalyst 46 just before execution of rich 
spike control. During the execution of rich spike 

control, lean spike control for increasing an exhaust air-fuel ratio temporarily is executed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 6 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The internal combustion engine which enables combustion of the gaseous mixture of a 
hyperoxia condition, and the NOx catalyst which is prepared in said internal combustion engine's 
flueway, and purifies the nitrogen oxides under exhaust air under existence of a reducing agent 
When it is necessary to purify nitrogen oxides with the front-end catalyst which is arranged for'the 
upstream and has oxygen occlusion capacity from said NOx catalyst in said flueway, and said NOx 
catalyst A rich spike control activation means to reduce an exhaust air air-fuel ratio to the 1st rich 
air-fuel ratio lower than theoretical air fuel ratio, An air-fuel ratio fall control activation means to 
reduce an exhaust air air-fuel ratio to the 2nd rich air-fuel ratio lower than said 1st rich air-fuel ratio 
before activation of the rich spike control by said rich spike control activation means, The exhaust 
emission control device of the internal combustion engine characterized by having the RIN spike 
control activation means which raises an exhaust air air-fuel ratio temporarily during the activation 
period of the nch spike control by said rich spike control activation means. 
[Claim 2] Said RIN spike control activation means is the exhaust emission control device of the 
internal combustion engine according to claim 1 characterized by raising an exhaust air air-fuel ratio 
tor every predetermined time during the activation period of rich spike control. 
[Claim 3] The internal combustion engine which enables combustion of the gaseous mixture of a 
hyperoxia condition, and the NOx catalyst which is arranged in said internal combustion engine's 
flueway, and purifies the nitrogen oxides under exhaust air under existence of a reducing agent 
When making nitrogen oxides purify with the front-end catalyst which is arranged in an upstream 
tlueway and has oxygen occlusion capacity from said NOx catalyst, and said NOx catalyst The rich 
spike control activation means which makes an exhaust air air-fuel ratio lower than theoretical air 
tuel ratio, When said internal combustion engine is operated by theoretical air fuel ratio after 
activation of the rich spike control by said rich spike control activation means The exhaust emission 
control device of the internal combustion engine characterized by having the RIN spike control 
activation means which makes an exhaust air air-fuel ratio temporarily higher than theoretical air 
tuel ratio when activation of rich spike control is completed. 

[Claim 4] Said RIN spike control activation means is the exhaust emission control device of the 
internal combustion engine according to claim 1 or 3 characterized by raising the air-fuel ratio of 
exhaust air within limits to which the amount of oxygen contained during exhaust air does not 
exceed the oxygen storage capacity of said front-end catalyst. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 6 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an internal combustion engine's exhaust emission control device 
while an NOx catalyst is especially prepared in an internal combustion engine's exhaust air system it 
is related with the exhaust emission control device of the internal combustion engine with which the 
front-end catalyst which has oxygen occlusion capacity for the upstream of an NOx catalyst has been 
arranged. 
[0002] 

[Description of the Prior Art] In the internal combustion engine carried in an automobile 
development of the lean combustion type internal combustion engine which can burn the' gaseous 
mixture (gaseous mixture of a hyperoxia condition) of an air-fuel ratio higher than theoretical air fuel 
ratio is furthered in order to aim at reduction of fuel consumption, the time of starting of the 
technique which purifies efficiently the nitrogen oxides (NOx) discharged by the lean combustion 
type internal combustion engine corresponding to this, and a lean combustion type internal 
combustion engine - and - or the technique of raising the exhaust air emission immediately after 
starting is demanded. 3 

[0003] While arranging an NOx catalyst to a lean combustion type internal combustion engine's 
flueway by the former to such a demand, the technique which arranges a front-end catalyst with heat 

m£n?i ty / 6 u than 3n N ° X CatalySt from the NOx cata, y st to an upstream flueway is proposed 
[0004] ( As a technique which was described above, a lean combustion type internal combustion 
engine s exhaust emission control device which was indicated by JP,2000-27677 A is known for 
example. ' ' 

[0005] In the exhaust emission control device with which the three way component catalyst which 
has oxygen storage capacity in an upstream flueway has been arranged, a lean combustion type 
internal combustion engine's exhaust emission control device indicated by said official report makes 
an exhaust air air-fiiel ratio lower than the air-fuel ratio at the time of rich spike actuation and 
consists of the occlusion reduction type NOx catalyst at the predetermined period immediately after 
rich spike actuation initiation while an occlusion reduction type NOx catalyst is arranged in a lean 
combustion type internal combustion engine's flueway. 

[0006] Thus, a lean combustion type internal combustion engine's constituted exhaust emission 
control device tends to switch without delay the air-fuel ratio of the exhaust air which is made to 
emit immediately all the oxygen stored in the three way component catalyst, with flows into an 
occlusion reduction type NOx catalyst from the Lean air-fuel ratio to a desired rich spike air-fuel 
ratio or theoretical air fuel ratio by making the air-fuel ratio of exhaust air lower than the time of rich 
spike actuation, just before rich spike actuation is started substantially 
[0007] *' 

[Problem(s) to be Solved by the Invention] By the way, since a Prior art which was described above 
makes all the storage oxygen of a three way component catalyst emit in case it switches the air-fuel 
ratio of the exhaust air which flows into an occlusion reduction type NOx catalyst from the Lean air- 
fuel ratio to a predetermined rich air-fuel ratio or theoretical air fuel ratio, there is [ a possibility that 
the oxidation capacity of the three way component catalyst under rich spike actuation may decline 
and the rate of purification of a hydrocarbon (HC) and a carbon monoxide (CO) may fall ]. 
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[0008] Furthermore, if an internal combustion engine is operated by theoretical air fuel ratio after 
termination of rich spike actuation, since an opportunity to store oxygen in a three way component 
catalyst will be lost, there is a possibility that it may become difficult to fully oxidize and purify the 
hydrocarbon (HC) and carbon monoxide (CO) under exhaust air. 

[0009] This invention aims at offering the technique which can raise the purification capacity of a 
front-end catalyst in the exhaust emission control device of the internal combustion engine having 
the NOx catalyst which was made in view of various troubles which were described above, and was 
prepared in an internal combustion engine's flueway, and the front-end catalyst which is prepared in 
an upstream flueway from the NOx catalyst, and has oxygen storage capacity, without reducing the 
purification capacity of an NOx catalyst. 
[0010] 

[Means for Solving the Problem] The following means were used for this invention in order to solve 
the above-mentioned technical problem. Namely, the exhaust emission control device of the internal 
combustion engine concerning this invention The internal combustion engine which enables 
combustion of the gaseous mixture of a hyperoxia condition, and the NOx catalyst which is prepared 
in said internal combustion engine's flueway, and purifies the nitrogen oxides under exhaust air 
under existence of a reducing agent, When it is necessary to purify nitrogen oxides with the front- 
end catalyst which is arranged for the upstream and has oxygen occlusion capacity from said NOx 
catalyst in said flueway, and said NOx catalyst A rich spike control activation means to reduce an 
exhaust air air-fuel ratio to the 1st rich air-fuel ratio lower than theoretical air fuel ratio An air-fuel 
ratio fall control activation means to reduce an exhaust air air-fuel ratio to the 2nd rich air-fuel ratio 
lower than said 1st rich air-fuel ratio before activation of the rich spike control by said rich spike 
control activation means, It has the RIN spike control activation means which raises an exhaust air 
air-fuel ratio temporarily during the activation period of the rich spike control by said rich spike 
control activation means. 

[001 1] This internal combustion engine's exhaust emission control device is characterized [ greatest 1 
by raising an exhaust air air-fuel ratio temporarily during the activation period of rich spike control 
in the exhaust emission control device of the internal combustion engine by which air-fuel ratio fall 
control is performed so that the front-end catalyst which has oxygen storage capacity may be 
arranged for the upstream and may make the storage oxygen of a front-end catalyst consume from an 
NOx catalyst just before activation of rich spike control. 

[0012] In this internal combustion engine's exhaust emission control device, when purifying nitrogen 
oxides (NOx) with an NOx catalyst, an air-fuel ratio fall control activation means reduces an exhaust 
air air-fuel ratio first to the 2nd rich air-fuel ratio still lower than the air-fuel ratio at the time of rich 
spike control activation (1st rich air-fuel ratio). At this time, the oxygen stored in the front-end 
catalyst is consumed immediately. 

[0013] Then, a rich spike control activation means reduces an exhaust air air-fuel ratio to the 1st rich 
air-fuel ratio. At this time, since all the oxygen stored in the front-end catalyst is already consumed 
oxygen is not emitted from a front-end catalyst, but the air-fuel ratio of the exhaust air discharged ' 
from a front-end catalyst comes to carry out abbreviation coincidence with the 1st rich air-fuel ratio 
Consequently, exhaust air of the 1 st rich air-fuel ratio will flow into an NOx catalyst and 
purification of an NOx catalyst is suitably attained in nitrogen oxides (NOx) 
[0014] On the other hand, a RIN spike control activation means makes the air-fuel ratio of exhaust 
air high temporarily during the activation period of rich spike control 

[0015] In this case temporarily, since [ that an air-fuel ratio is high ] it exhausts, and in other words 
high exhaust air of an oxygen density flows, the oxygen storage capacity of a front-end catalyst 
comes to function on a front-end catalyst. Consequently, the oxidation capacity of a front-end 
catalyst will carry out activity, and a hydrocarbon (HC), a carbon monoxide (CO), etc. under exhaust 
air will be oxidized and purified by the front-end catalyst. exnausi 
[0016] In addition, the RIN spike control by the RIN spike control activation means may be made to 
perform during the activation period of rich spike control once, or multiple-times activation may be 
made to be carried out for every predetermined time. Moreover, as for a RIN spike control activation 
means, it is desirable to raise the air-fuel ratio of exhaust air within limits to which the amount of 
oxygen contained during exhaust air does not exceed the oxygen storage capacity of a front-end 
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catalyst. This is because there is a possibility that the air- fuel ratio of the exhaust air with which the 
oxygen of the surplus which cannot store a front-end catalyst flows out of this front-end catalyst, and 
flows into an NOx catalyst may become high unnecessarily when the amount of oxygen under 
exhaust air exceeds the oxygen storage capacity of a front-end catalyst by activation of RIN spike 
control. 

[0017] Next, the following means may be used for the exhaust emission control device of the 
internal combustion engine concerning this invention in order to solve the technical problem 
mentioned above. Namely, the exhaust emission control device of the internal combustion engine 
concerning this invention The internal combustion engine which enables combustion of the gaseous 
mixture of a hyperoxia condition, and the NOx catalyst which is arranged in said internal combustion 
engine's flueway, and purifies the nitrogen oxides under exhaust air under existence of a reducing 
agent, When making nitrogen oxides purify with the front-end catalyst which is arranged in an 
upstream flueway and has oxygen occlusion capacity from said NOx catalyst, and said NOx catalyst 
The rich spike control activation means which makes an exhaust air air-fuel ratio lower than 
theoretical air fuel ratio, When said internal combustion engine is operated with the air-fuel ratio 
below theoretical air fuel ratio after activation of the rich spike control by said rich spike control 
activation means When activation of rich spike control is completed, you may make it have the RIN 
spike control activation means which makes an exhaust air air-fuel ratio temporarily higher than 
theoretical air fuel ratio. 

[0018] In the exhaust emission control device of the internal combustion engine with which the 
front-end catalyst which has oxygen storage capacity has been arranged for the upstream from the 
NOx catalyst, this internal combustion engine's exhaust emission control device is characterized 
[ greatest ] by making an exhaust air air-fuel ratio into the Lean air- fuel ratio temporarily, when 
activation of rich spike control is completed, an internal combustion engine is operated by theoretical 
air fuel ratio, and activation of rich spike control is completed. 

[0019] In this internal combustion engine's exhaust emission control device, when an internal 
combustion engine is operated by theoretical air fuel ratio after a rich spike control activation means 
performs rich spike control, a RIN spike control activation means makes an exhaust air air-fuel ratio 
temporarily higher than theoretical air fuel ratio at the time of activation termination of rich spike 
control. 

[0020] Although there is a possibility that the oxidation capacity of a front-end catalyst when the 
internal combustion engine is operated by theoretical air fuel ratio may decline since an opportunity 
to store oxygen in a front-end catalyst will be lost, if an internal combustion engine is operated by 
theoretical air fuel ratio here after rich spike control is performed In the exhaust emission control 
device of the internal combustion engine concerning this invention Since an exhaust air air-fuel ratio 
is made higher than theoretical air fuel ratio when activation of rich spike control is completed, even 
if oxygen will be stored in a front-end catalyst at the time and an internal combustion engine is 
operated by theoretical air fuel ratio after that, the oxidation capacity of a front-end catalyst does not 
decline. 

[0021] In addition, as for a RIN spike control activation means, it is desirable to raise the air-fuel 
ratio of exhaust air within limits to which the amount of oxygen contained during exhaust air does 
not exceed the oxygen storage capacity of a front-end catalyst. This is because there is a possibility 
that the air-fuel ratio of the exhaust air with which the oxygen of the surplus which cannot store a 
front-end catalyst flows out of this front-end catalyst, and flows into an NOx catalyst may become 
high unnecessarily when the amount of oxygen under exhaust air exceeds the oxygen storage 
capacity of a front-end catalyst by activation of RIN spike control. 

[0022] Moreover, when the air-fuel ratio of inflow exhaust air is the Lean air-fuel ratio as an NOx 
catalyst in this invention, occlusion of the nitrogen oxides (NOx) under exhaust air is carried out 
The occlusion reduction type NOx catalyst which returns to nitrogen (N2), emitting the nitrogen 
oxides (NOx) which were carrying out occlusion when the air-fuel ratio of inflow exhaust air is 
below theoretical air fuel ratio, The selection reduction type NOx catalyst which returns or 
disassembles the nitrogen oxides (NOx) under exhaust air when the oxygen density of inflow 
exhaust air is high and a reducing agent exists can be illustrated. 

[0023] Moreover, as the activation approach of the rich spike control in this invention, if it is the 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 5/22/2007 



,JP,2003-049681,A [DETAILED DESCRIPTION] 



Page 4 of 13 



internal combustion engine of the direct injection mold in a cylinder, the approach of making the fuel 
which an expansion line does not contribute to combustion from the fuel injection valve of the gas 
column like an exhaust air line injecting, the approach of attaching a fuel addition nozzle in an 
exhaust air port or a flueway, and adding a fuel during exhaust air, etc. can be illustrated. 
[0024] Moreover, the approach of stopping the injection or the addition of the fuel from a fuel 
injection valve, a fuel addition nozzle, etc. which described above as an approach of performing RIN 
spike control during the activation period of rich spike control, the approach of adding the secondary 
air during exhaust air, etc. can illustrate, and the approach of supplying the secondary air during 
exhaust air etc. can illustrate as an approach of performing RIN spike control at the time of 
activation termination of rich spike control. 
[0025] 

[Embodiment of the Invention] Hereafter, the concrete embodiment of the exhaust emission control 
device of the internal combustion engine concerning this invention is explained based on a drawing 
[0026] <the gestalt 1 of operation> -- the 1 st operative condition of the exhaust emission control 
device of the internal combustion engine first applied to this invention -- it attaches like and explains 
based on drawing 1 - drawing 5 . 

[0027] Drawin g 1 is drawing showing the outline configuration of the internal combustion engine 
which applies this invention, and its pumping system. The internal combustion engine 1 which 
shows drawin g 1 is the injection type gasoline engine in a cylinder of the four cycle possessing the 
fuel injection valve 32 which injects a direct fuel in each gas column 21 while having two or more 
gas columns 21. 

[0028] Said internal combustion engine 1 has cylinder block lb in which two or more gas columns 
21 and cooling water way lc were formed, and cylinder head la fixed to the upper part of this 
cylinder block lb. 

[0029] It is supported free [ rotation of the crankshaft 23 which is an engine output shaft ] by said 
cylinder block lb, and this crankshaft 23 is connected with it through the piston 22 and connecting 
rod with which it was loaded into each gas column 2 1 , enabling free sliding. 

[0030] The combustion chamber 24 surrounded by the top face of a piston 22 and the wall surface of 
cylinder head la is formed above said piston 22. An ignition plug 25 is attached in said cylinder head 
la so that a combustion chamber 24 may be attended, and ignitor 25a for impressing a drive current 
to this ignition plug 25 is connected to this ignition plug 25. 

[0031] While being formed so that the opening edge of two suction ports 26 and the opening edge of 
two exhaust air ports 27 may face a combustion chamber 24, the fuel injection valve 32 is attached in 
said cylinder head la so that the nozzle hole may attend a combustion chamber 24. 
[0032] The secondary air injection nozzle 53 is attached in said cylinder head la so that the nozzle 
hole may expect the exhaust air port 27. It connects with the air pump which is not illustrated and 
this secondary air injection nozzle 53 supplies the secondary air supplied from this air pump into said 
exhaust air port 27. 

[0033] Each opening edge of said suction port 26 is opened and closed by the inlet valve 28 
supported free [ the attitude to cylinder head la ], and the attitude drive of these inlet valves 28 is 
earned out by the intake side cam shaft 30 supported free [ rotation ] at cylinder head la. 
[0034] Each opening edge of said exhaust air port 27 is opened and closed with the exhaust valve 29 
supported free [ the attitude to cylinder head la ], and the attitude drive of these exhaust valves 29 is 
earned out by the exhaust side cam shaft 3 1 supported free [ rotation ] at cylinder head 1 a 
[0035] Said intake side cam shaft 30 and said exhaust side cam shaft 31 are connected with the 
crankshaft 23 through the timing belt which is not illustrated. 

[0036] One suction port 26 of the two suction ports 26 which are open for free passage in each gas 
column 21 It consists of straight ports which have the passage formed in the shape of a straight line 
toward the opening edge facing a combustion chamber 24 from the opening edge formed in the 
cylinder head la outer wall. The suction port 26 of another side It consists of helical ports which 
have the passage formed so that it might circle in a field perpendicular to the shaft orientations of a 
gas column 21 toward the opening edge of a combustion chamber 24 from the opening edge of a 
cylinder head la outer wall. e 
[0037] Each above mentioned suction port 26 is open for free passage with each branch pipe of the 
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inhalation-of-air branch pipe 33 attached in cylinder head la. 

[0038] In said inhalation-of-air branch pipe 33, the swirl control valve 37 which adjusts the flow rate 
in the branch pipe is formed in the straight port of the two suction ports 26 corresponding to each gas 
column 2 1 , and the branch pipe open for free passage. 

[0039] It becomes said swirl control valve 37 from a stepper motor etc., and actuator 37a for SCV 
which carries out the closing motion drive of the swirl control valve 37 according to the magnitude 
of force current, and SCV position sensor 37b which outputs the electrical signal corresponding to 
the opening of the swirl control valve 37 are attached in it. 

[0040] Said inhalation-of-air branch pipe 33 is connected to the surge tank 34, and the inlet pipe 35 
is connected to the surge tank 34. The inlet pipe 35 is connected with the air cleaner 36 for removing 
dust, dust, etc. under inhalation of air. 

[0041] The throttle valve 39 which adjusts the flow rate of new mind of flowing the inside of this 
inlet pipe 35 is formed in said inlet pipe 35. It becomes said throttle valve 39 from a stepper motor 
etc., and the actuator 40 for throttles which carries out the closing motion drive of this throttle valve 
39 according to the magnitude of force current, and the throttle position sensor 41 which outputs the 
electrical signal corresponding to the opening of this throttle valve 39 are attached in it 
[0042] The accelerator lever (not shown) which is interlocked with an accelerator pedal 42 and 
rotated is put side by side in said throttle valve 39, and the accelerator position sensor 43 which 
outputs the electrical signal corresponding to the rotation location (the amount of treading in of an 
accelerator pedal 42) of an accelerator lever to this accelerator lever is attached in it 
[0043] The air flow meter 44 which outputs the electrical signal corresponding to the mass 
(inhalation air mass) of new mind of flowing the inside of an inlet pipe 35 to the upstream inlet pipe 
35 is attached from said throttle valve 39. 

[0044] On the other hand, each exhaust air port 27 of said internal combustion engine 1 is open for 
free passage with each branch pipe of the exhaust air branch pipe 45 attached in said cylinder head 
la Said exhaust air branch pipe 45 is connected to the three way component catalyst 46 as a front- 
end catalyst concerning this invention. 

[0045] The above mentioned three way component catalyst 46 consists of ceramic support which 
consists of cordierite formed in the shape of a grid so that it might have two or more through tubes 
along the flow direction of exhaust air, and a catalyst bed by which coating was carried out to the 
front face of ceramic support. 

[0046] Said catalyst bed makes the front face of the alumina (aluminum 203) of the porosity which 
has much pores support the precious metal catalyst matter of a platinum-rhodium-alloy (Pt-Rh) 
system, and is formed in it. 

[0047] Furthermore, in addition to the precious metal catalyst matter, metal components, such as a 
cerium (Ce), are supported by the catalyst bed of a three way component catalyst 46. In this case 
when the air-fuel ratio of the exhaust air which flows into this three way component catalyst 46 is 
higher than theoretical air fuel ratio, a three way component catalyst 46 (namely, when an exhaust air 
air-fuel ratio is the Lean air-fuel ratio) Oxygen (02) is stored using combining with the oxygen (02) 
which a cerium is exhausting, and forming cerium oxide (Seria). When the air-fuel ratio of the 
exhaust air which flows into this three way component catalyst 46 is below theoretical air fuel ratio 
(namely, when an exhaust air air-fuel ratio is theoretical air fuel ratio or a rich air-fuel ratio) It will ' 
have the so-called oxygen storage capacity (OSC) which emits oxygen (02) using cerium oxide 
being disassembled into oxygen (02) and a metal cerium (Ce). 

[0048] If the air-fuel ratio of the exhaust air which carries out activity of the constituted three wav 
component catalyst 46 at the time beyond predetermined activity temperature (for example 300 
degrees), and flows is in the predetermined range near the theoretical air fuel ratio (catalyst 
purification window) as described above At the same time it makes the hydrocarbon (HC) and 
carbon monoxide (CO) which are contained in exhaust air react with the oxygen under exhaust air 

2^ a "5i OX u 68 t0 Wa ! 6r (H20) and a Carbon dioxide ( C ° 2 ) 11 is made to r ^ct with a hydrocarbon 
(HQ while exhausting the nitrogen oxides (NOx) under exhaust air, and a carbon monoxide (CO) 
and returns to water (H20), a carbon dioxide (C02), and nitrogen (N2) 

[0049] An exhaust pipe 47 is connected to the above mentioned three way component catalyst 46 
and the exhaust pipe 47 is connected with the muffler which is not illustrated on a lower stream of a 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 5/22/2007 



.JP,2003 -049681, A [DETAILED DESCRIPTION] 



Page 6 of 13 



river. In the middle of said exhaust pipe 47, the occlusion reduction type NOx catalyst 48 as an NOx 
catalyst concerning this invention is arranged. 

[0050] Said occlusion reduction type NOx catalyst 48 consists of support arranged by turns so that 
the passage where the passage where the edge of the upstream was opened wide and the edge of the 
downstream was blockaded, and the edge of the upstream were blockaded, and the edge of the 
downstream was opened wide may make the shape of a honeycomb, and an NOx absorbent 
supported by the wall surface of each passage. 

[0051] Said support consists of porous ceramics. What consists as said NOx absorbent of at least one 
chosen from alkali metal, such as a potassium (K), sodium (Na), a lithium (Li), or caesium (Cs), 
alkaline earths, such as barium (Ba) and calcium (calcium), and rare earth, such as a lanthanum (La) 
and an yttrium (Y), and noble metals, such as platinum (Pt), can be illustrated. 

[0052] Thus, when the air-fuel ratio of the exhaust air with which the constituted occlusion reduction 
type NOx catalyst 48 flows into this occlusion reduction type NOx catalyst 48 is the Lean air-fuel 
ratio, the nitrogen oxides (NOx) under exhaust air are absorbed by the NOx absorbent, and when the 
oxygen density of exhaust air which flows into this occlusion reduction type NOx catalyst 48 falls, 
the nitrogen oxides (NOx) absorbed by the NOx absorbent are emitted. If the reducing agent exists in 
the occlusion reduction type NOx catalyst 48 in that case, the nitrogen oxides (NOx) emitted from 
(N2) N ° X abS ° rbent Wil1 reaCt With a reducin 8 a g ent > ^ will be returned and purified by nitrogen 

[0053] 1st air-fuel ratio sensor 49a which outputs the electrical signal corresponding to the air-fuel 
ratio of the exhaust air which flows the inside of this exhaust air branch pipe 45, and the air-fuel ratio 
of the exhaust air which in other words flows into a three way component catalyst 46 to said exhaust 
air branch pipe 45 is attached. 2nd air-fuel ratio sensor 49b which outputs the electrical signal 
corresponding to the air-fuel ratio of the exhaust air which flows the inside of this exhaust pipe 47, 
and the air- fuel ratio of the exhaust air which in other words flows into the occlusion reduction type 
NOx catalyst 48 is attached in the upstream exhaust pipe 47 from said occlusion reduction type NOx 
catalyst 48. 

[0054] moreover, the electromagnetism attached in timing rotor 51a and cylinder block lb near the 
timing rotor 51a by which the internal combustion engine 1 was attached in the edge of a crankshaft 
23 - it has the coolant temperature sensor 52 attached in cylinder block lb that the temperature of 
the crank position sensor 51 which consists of pickup 51b, and the cooling water which flows 
cooling water way lc formed in the interior of an internal combustion engine 1 should be detected. 
[0055] Thus, the electronic control unit (Electronic Control UnitrECU and Following ECU are 
called) 20 for controlling this internal combustion engine's 1 operational status is put side by side in 
the constituted internal combustion engine 1 . 

[0056] The various sensors of SCV position sensor 37b, a throttle position sensor 41, the 43 air flow 
meter accelerator position sensor 44, 1st air-fuel ratio sensor 49a, 2nd air-fuel ratio sensor 49b, the 
crank position sensor 51, and coolant temperature sensor 52 grade are connected to said ECU20 
through electric wiring, and the output signal of each sensor is inputted into said ECU20. 
[0057] It is possible to connect ignitor 25a, a fuel injection valve 32, actuator 37for SCV a, the 
actuator 40 for throttles, and secondary air injection nozzle 53 grade through electric wiring, and for 
ECU20 to make the output-signal value of various sensors a parameter, and to control ignitor 25a a 
fuel injection valve 32, actuator 37for SCV a, the actuator 40 for throttles, and the secondary air ' 
injection nozzle 53 at said ECU20. 

[0058] Here, ECU20 is equipped with A/D converter (A/D) 207 connected to said input port 205 
while it is equipped with CPU201, ROM202 and RAM203, the backup RAM 204 and input port 
205, and the output port 206 which were mutually connected by the bidirectional bus 200 as shown 
in drawing 5 . 

[0059] Said input port 205 inputs the output signal of the sensor which outputs the signal of a digital 
signal format like the crank position sensor 51, and transmits those output signals to CPU201 or 
RAM203. 

[0060] Said input port 205 inputs the output signal of the sensor which outputs the signal of an 
analog signal format like SCV position sensor 37b, a throttle position sensor 41, the 43 air flow 
meter accelerator position sensor 44, 1st air-fuel ratio sensor 49a, 2nd air-fuel ratio sensor 49b and a 
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coolant temperature sensor 52 through A/D2G7, and transmits those output signals to CPU201 or 
RAM203. 

[0061] Said output port 206 transmits the control signal outputted from said CPU201 to ignitor 25a 
a fuel injection valve 32, actuator 37for SCV a, the actuator 40 for throttles, or the secondary air ' 
injection nozzle 53. 

[0062] In addition to known application programs, such as a throttle control routine for controlling 
the SCV control routine for controlling the ignition timing control routine for determining the fuel- 
mjection-timing control routine for determining the fuel-oil-consumption control routine for 
determining fuel oil consumption, and fuel injection timing, and ignition timing, and the opening of 
the swirl control valve (SCV) 37, and the opening of a throttle valve 39, said ROM202 has 
memorized the rich spike control routine used as the summary of this invention. 
[0063] In addition to the above mentioned application program, said ROM202 has memorized 
various kinds of control maps, having described above ~ control - a map - for example - an 
internal combustion engine - one - operational status ~ fuel oil consumption - relation'- being 
shown - fuel oil consumption - control - a map -- an internal combustion engine - one - 
operational status - fuel injection timing - relation - being shown - fuel injection timing - control 
-- a map - an internal combustion engine - one » operational status - ignition timing - relation - 
being shown ~ ignition timing - control ~ a map - an internal combustion engine ~ one - 
operational status - a swirl - a control valve (SCV) - 37 - opening - relation - being shown - 
SCV - opening - control - a map ~ an internal combustion engine - one - operational status ~ a 
throttle valve - 39 - relation - be shown - a throttle - opening - control - a map - etc etc - it 
is . 

[0064] Said RAM203 memorizes the output signal of each sensor, the result of an operation of 
CPU201, etc. Said result of an operation is an engine rotational frequency computed based on the 
output signal of the crank position sensor 51. Various kinds of data memorized by said RAM203 are 
rewritten by the data of the newest whenever the crank position sensor 5 1 outputs a signal 
[0065] Said backup RAM 204 is the memory of the non-volatile to which after an internal' 
combustion engine's 1 shutdown holds data. 

[0066] Said CPU201 operates according to the application program memorized by said ROM202 
and performs various control, such as fuel-injection control, ignition control, SCV control throttle 
control, or rich spike control. ' ' 

[0067] For example, CPU201 distinguishes an internal combustion engine's 1 load by making the 
output signal value of the crank position sensor 51, the accelerator position sensor 43 or air flow 
meter 44 grade into a parameter. ' 
[0068] CPU201 switches stratification combustion operation by the high gaseous mixture of the 
Lean degree, homogeneity Lean combustion operation by the low gaseous mixture of the Lean 
degree, and homogeneity combustion operation by the gaseous mixture below theoretical air fuel 
ratio according to an internal combustion engine's 1 load by controlling actuator 37for SCV a the 
actuator 40 for throttles, a fuel injection valve 32, and an ignition plug 25. 

[0069] Here, since the air-fuel ratio of the exhaust air discharged by the internal combustion engine 1 
turns into the Lean air-fuel ratio when lean combustion operation of the internal combustion engine 1 
is earned out, if it puts in another way when an internal combustion engine 1 is in stratification 
combustion operational status or homogeneity Lean combustion operational status, the nitrogen 
oxides (NOx) which a three way component catalyst 46 is exhausting cannot fully be purified On 
the other hand, with the gestalt of this operation, since the occlusion reduction type NOx catalyst 48 
is arranged on the lower stream of a river of a three way component catalyst 46, occlusion of the 
nitrogen oxides (NOx) which were not able to be purified with a three way component catalyst 46 is 
earned out to the occlusion reduction type NOx catalyst 48, and they are not emitted into 
atmospheric air. 

[0070] By the way, since there is a limitation in the NOx occlusion capacity of the occlusion 
reduction type NOx catalyst 48, when lean combustion operation of an internal combustion engine 1 
is continued for a long period of time, the NOx occlusion capacity of the occlusion reduction type 
NOx catalyst 48 will be saturated, and it will be emitted into atmospheric air, without removing the 
nitrogen oxides (NOx) under exhaust air with the occlusion reduction type NOx catalyst 48. 
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[007 ] On the other hand, CPU201 performs rich spike control that the air-fuel ratio of exhaust air 
should be made a predetermined rich air-fuel ratio (the 1st rich air-fuel ratio is called hereafter) for 
every predetermined time, when lean combustion operation of the internal combustion engine 1 is 
earned out. & 

[0072] As the concrete activation approach of rich spike control Although the approach of attaching 
the fuel injection valve of dedication in exhaust air port and flueway of the approach and internal 
combustion engine 1 which make the fuel (subfuel) which is not contributed to a fuel injecting from 
the fuel injection valve 32 of the gas column 21 which exists like an exhaust air line as an expansion 
line, and making a fuel injecting from the fuel injection valve etc. can be illustrated With the gestalt 
of this operation, from the fuel injection valve 32 of the inner gas column 21, an exhaust air line 
mentions as an example the approach of making a subfuel injecting, and explains it. 
[0073] In that case, CPU201 may be made to perform the so-called rich spike feedback control 
which controls the subfuel quantity injected from a fuel injection valve 32 so that the output-signal 
value of 1 st air-fuel ratio sensor 49a may serve as the 1 st desired rich air-fuel ratio 
[0074] If rich spike control is performed by such approach, the air-fuel ratio of the exhaust air 
discharged by the internal combustion engine 1 will come to repeat the Lean air-fuel ratio and the 1st 
rich air-fuel ratio by turns a short period. In this case, exhaust air of the Lean air-fuel ratio and 
exhaust air of the 1st rich air-fuel ratio will flow into the occlusion reduction type NOx catalvst 48 
by turns a short period. 

[0075] Consequently, in order that the occlusion reduction type NOx catalyst 48 may repeat the 
occlusion of nitrogen oxides (NOx), and emission and reduction by turns, even if it is the case where 
lean combustion operation of an internal combustion engine 1 is continued for a long period of time 
Inn-Si?* occlusion ca Pacity of the occlusion reduction type NOx catalyst 48 is not saturated 
[0076] Moreover from the occlusion reduction type NOx catalyst 48, since the three way component 
catalyst 46 which has the oxygen storage force is arranged, when an exhaust air air-fuel ratio is made 
the 1st rich air-fuel ratio by activation of rich spike control, the oxygen stored in the three way 
component catalyst 46 will be emitted to an upstream flueway from this three way component 
catalyst 46. K 

[0077] If storage oxygen is emitted from a three way component catalyst 46 as described above the 
air-fuel ratio of the exhaust air which.flowed out of the three way component catalyst 46, and the air- 
fuel ratio of the exhaust air which in other words flows into the occlusion reduction type NOx 
catalyst 48 will turn into an air-fuel ratio higher than said 1st rich air-fuel ratio. For this reason the 
occlusion reduction type NOx catalyst 48 has a possibility that it may become impossible to return 
and purify all the stored nitrogen oxides (NOx). 

[0078] Then CPU201 performs air-fuel ratio fall control to which the air-fuel ratio of exhaust air is 
reduced to the 2nd rich air-fuel ratio lower than said 1st rich air-fuel ratio just before performing rich 
spike control. The approach same as the activation approach of this air-fuel ratio fall control as the 
rich spike control mentioned above can be illustrated. However, subfuel quantity injected from a fuel 
injection valve 32 in that case is made [ more ] than the subfuel quantity at the time of rich spike 
control activation. 

[0079] If air-fuel ratio fall control which was described above is performed just before activation of 
rich spike control, exhaust air of the 2nd rich air-fuel ratio will flow into a three way component 
catalyst 46. Since it is set up lower in that case than the 1st rich air-fuel ratio which the 2nd rich air- 
fuel ratio requires for the usual rich spike control, all the oxygen stored in the three way component 
catalyst 46 is emitted promptly. F 

w l°A™!V? Cl ? S P ik f COntro1 is P erform ed following air-fuel ratio fall control, exhaust air of the 
1st RirCHISU air-fuel ratio will flow into a three way component catalyst 46. At the time since 
oxygen is not stored in a three way component catalyst 46, the air-fuel ratio of the exhaust'air which 
ai°frel ratio* ^ C ° mp ° nent Catalyst 46 carries out abbreviation coincidence with the 1st rich 

[0081] Consequently, for the occlusion reduction type NOx catalyst 48, exhaust air of the 1st rich 
air-fuel ratio will flow, and the nitrogen oxides (NOx) by which occlusion was carried out to the 
occlusion reduction type NOx catalyst 48 come to be suitably returned and purified 
[0082] On the other hand, if air-fuel ratio fall control and rich spike control which were described 
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above are performed continuously, since the oxygen storage capacity of a three way component 
catalyst 46 does not function in the period of the activation initiation point in time of air-fuel ratio 
fall control to the activation termination time of rich spike control, the oxidation capacity of the 
hydrocarbon (HC) by the three way component catalyst 46 and a carbon monoxide (CO) may 
decline, and exhaust-air emission may get worse. 

[0083] On the other hand, CPU201 performs RIN spike control which raises the air-fuel ratio of 
exhaust air temporarily during the activation period of rich spike control. 

[0084] The method of decreasing temporarily the quantity of the subfuel quantity injected from a 
fuel injection valve 32 at the time of rich spike control activation as the activation approach of RIN 
spike control or the method of making the secondary air inject temporarily from the secondary air 
injection nozzle 53 during rich spike control activation can be illustrated. 

[0085] CPU201 makes the secondary air specifically inject from the secondary air injection nozzle 
53 for every predetermined time, as shown in drawing 3 and drawing 4 during the activation period 
of rich spike control. ~ 

[0086] In that case, the target core air-fuel ratio of rich spike feedback control may be made to be set 
as theoretical air fuel ratio, as you may make it set up lower [ it is higher than the 1st rich air-fuel 
ratio, and ] than theoretical air fuel ratio as shown in drawing 3 or it is shown in drawing 4 . 
However, as for the amount of the secondary air injected at once from the secondary air injection 
nozzle 53, it is desirable to be set up so that the amount of oxygen contained in the exhaust air after 
secondary air supply may not exceed the oxygen storage capacity of a three way component catalyst 
46. This is because there is a possibility that the air-fuel ratio of the exhaust air with which the 
oxygen which cannot be stored with a three way component catalyst 46 flows out of this three way 
component catalyst 46, and flows into the occlusion reduction type NOx catalyst 48 may become 
higher than the 1st desired rich air-fuel ratio when the amount of oxygen contained in the exhaust air 
after secondary air supply exceeds the oxygen storage capacity of a three way component catalyst 
46. 

[0087] If such RIN spike control is performed during the activation period of rich spike control, 
since exhaust air of a hyperoxia condition will flow into a three way component catalyst 46, a three 
way component catalyst 46 becomes possible [ storing oxygen ]. Consequently, the oxidation 
capacity of a three way component catalyst 46 carries out activity, and becomes possible [ oxidizing 
and purifying suitably the hydrocarbon (HC) and carbon monoxide (CO) under exhaust air ]. 
[0088] Hereafter, the rich spike control in the gestalt of this operation is explained concretely. As for 
CPU201, rich spike control is performed with a predetermined period under the situation that lean 
combustion operation of the internal combustion engine 1 is carried out. CPU201 will perform rich 
spike control according to a rich spike control routine as shown in drawing 5 in that case. 
[0089] The above mentioned rich spike control routine is a routine beforehand memorized by 
ROM202, and is a routine repeatedly performed for every (for example, whenever [ to which the 
crank position sensor 51 outputs a pulse signal ]) predetermined time by CPU201. 
[0090] In the rich spike control routine shown in drawing 5 , CPU201 distinguishes whether in S501 
lean combustion operation of the internal combustion engine 1 is carried out first, and whether an 
internal combustion engine 1 is specifically stratification-combustion-operated or homogeneity Lean 
combustion operated. 

[0091] When were judged with lean combustion operation of the internal combustion engine 1 not 
being earned out in said S501, putting in another way and an internal combustion engine 1 is judged 
as homogeneity combustion operation being carried out by the gaseous mixture below theoretical air 
fuel ratio, CPU201 considers that it is not necessary to perform rich spike control, and ends 
activation of this routine. 

[0092] On the other hand, when judged with lean combustion operation of the internal combustion 
engine 1 being earned out in said S501, CPU201 progresses to S502 and distinguishes whether the 
nch spike control execution condition is satisfied. 

[0093] as the above-mentioned rich spike control execution condition, the elapsed time from the time 
of the last nch spike control activation which has the occlusion reduction type NOx catalyst 48 in an 
active state is beyond predetermined time, for example - etc. - conditions can be illustrated 
[0094] When judged with a rich spike control execution condition which was described above being 
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satisfied, CPU201 progresses to S503, and it performs air-fuel ratio fall control in order to reduce it 
to the 2nd rich air-fuel ratio which described above the air-fuel ratio of exhaust air. CPU201 makes a 
subfuel specifically inject from the fuel injection valve 32 of the inner gas column 21 like an exhaust 
air line. 

[0095] In S504, CPU201 starts an air-fuel ratio fall sequence control counter. This air-fuel ratio fall 
sequence control counter is a counter which clocks the elapsed time from the activation initiation 
point in time of air-fuel ratio fall control, for example, consists of registers built in CPU201 
[0096] In S505, CPU201 distinguishes whether the value of an air-fuel ratio fall sequence control 
counter is more than air-fuel ratio fall control execution-timerTl predetermined. Said air-fuel-ratio 
fall control execution time: Tl is time amount taken for a three way component catalyst 46 to emit 
all the storage oxygen to the bottom of the conditions on which exhaust air of the 2nd rich air-fuel 
ratio is flowing into the three way component catalyst 46. 

[0097] When judged with the value of an air-fuel ratio fail sequence control counter being less than 
[ said / air-fuel ratio fall control execution-time:Tl ] in said S505, CPU201 considers that the three 
way component catalyst 46 is not yet emitting all the storage oxygen, and continues activation of air- 
tuel ratio fall control. 

[0098] On the other hand, when judged with the value of an air-fuel ratio fall sequence control 
counter being more than said air-fuel ratio fall control execution-time:Tl in said S505 CPU201 
considers that the three way component catalyst 46 already emitted all the storage oxygen and 
progresses to S506. ' 

[0099] In S506, CPU201 shifts control to rich spike control from air-fuel ratio fall control 
Specifically, CPU201 decreases the quantity of the injection quantity of a subfuel so that it may raise 

m nm f^In^ exhaust air from the 2nd rich air -^ el ratio *° the 1st rich air-fuel ratio. 
L010UJ In S507, CPU201 starts a rich spike sequence control counter and a RIN spike sequence 
control counter. Said rich spike sequence control counter is a counter which clocks the elapsed time 
from the activation initiation point in time of rich spike control. On the other hand, although said 
RIN spike sequence control counter is a counter which clocks the elapsed time from the time of 
activation of the last RIN spike control being completed, when started for the first time after 
activation initiation of rich spike control, it clocks the elapsed time from the activation initiation 
point in time of rich spike control. 

m«~ a" S i?™ C1 u U201 di ? in 8. uishes whether *e value of a RIN spike sequence control counter is 
more than RIN spike control activation spacing:T2 predetermined 

[0102] When judged with the value of a RIN spike sequence control counter being less than [ said / 
Perfomed again aChVatl ° n s P acin 8 :T2 3 in said S508, as for CPU201, processing after said S508 is 

[0103] On the other hand, when judged with the value of a RIN spike sequence control counter being 
more than said RIN spike control activation spacing:T2 in said S508, CPU201 progresses to S509 
and performs RIN spike control. CPU201 makes the secondary air of the specified quantity 
specifically inject from the secondary air injection nozzle 53. In this case, since the air-fuel ratio of 
the exhaust air discharged by the internal combustion engine 1 increases temporarily, the oxygen 
contained during exhaust air is stored in a three way component catalyst 46, or the hydrocarbon (HQ 

SfrSfS?; ™T ,de ( ? 0) Und6r 6XhaUSt air oxidized in a three wa y component catalyst 46 
f 0 ^]^ it finishes performing RIN spike control which was described above, CPU201 will progress 

control r" l*t? f ^ S6qUenCe C ° ntrol COUnter - In ** case > a *™ sP*e seance 

control P time fr ° m the activation termination point in time of RIN spike 

l°2rh ] J n !k CPU ^ 01 dist i n S" ishes whether the value of a rich spike sequence control counter 
reached more than predetermined nch spike control execution-time T3 

[0106] When judged with the value of a rich spike sequence control counter being said under rich 
spike control execut,on-time:T3 in said S51 1, CPU201 repeats the processing after S508 mentioned 
above, and ,s performed m this case - while activation of rich spike control is continued - rIn 
m 071 C n fSL " * ?^ 8pi i e ^T' J acUvation s P acin S : " ^ will perform repeatedly every T2. 
2 H 3 ,L I' ha , nd ' WhCn JUdged With the value of a rich s P ike sequence control counter being 
said more than rich spike control execution-time:T3 in said S51 1, CPU201 progresses to M12 aS 
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ends activation of rich spike control. That is, CPU201 stops injection of the subfuel from a fuel 
injection valve 32. 

[0108] In S513, CPU201 resets all the values of the air-fuel ratio fall sequence control counter 
m! no? tI u' s< ? uence contro1 co ^er, and a RIN spike sequence control counter. 

[0109] Thus when CPU201 performs a rich spike control routine, as explanation of drawing 3 and 
drawing 4 which were mentioned above described, the air-fuel ratio of exhaust air will be raised 
every predetermined time during the activation period of rich spike control 
[0110] Consequently, it becomes possible to operate the oxygen storage capacity of a three wav 
component catalyst 46 during the activation period of rich spike control, and it becomes possible to 
carry out acti vity of the oxidation capacity of a three way component catalyst 46, and to oxidize and 
punfy suitably the hydrocarbon (HC) and carbon monoxide (CO) under exhaust air 
[Oil 1] Furthermore, since the amount of the secondary air supplied by one RIN spike control during 
exhaust air is set up so that the amount of oxygen contained in the exhaust air after secondary air 
supply may not exceed the oxygen storage capacity of a three way component catalyst 46, the air- 
fuel ratio of the exhaust air which flows into the occlusion reduction type NOx catalyst 48 does not 
r.H C , w o , 8 u ^cessarily, and the rate of purification of the nitrogen oxides (NOx) in the occlusion 
reduction type NOx catalyst 48 does not fall unnecessarily. 

[01 12] Therefore, according to the exhaust emission control device of the internal combustion engine 

™!h g f 8 T °/ ^ 0 ^: at } on ' in a rich s P ike control activation period, it becomes possible 
to raise the rate of purification of a hydrocarbon (HC) and a carbon monoxide (CO), without 
reducing the rate of purification of nitrogen oxides (NOx). 

[01 13] The <gestalt 2 of operation^ next the 2nd embodiment of the exhaust emission control 
device of the internal combustion engine concerning this invention are explained based on drawing 6 
- drawing 7 . Here, a different configuration from the gestalt of the 1st operation mentioned above is 
explained, and explanation is omitted about the same configuration 

[0114] The difference with the gestalt of the 1st operation is to the point of performing, about RIN 
spike control to the gestalt of the 1st operation performing [ mentioned / with the gestalt of this 
operation / above / which mentioned above ] RIN spike control during the activation period of rich 
spike control, when an internal combustion engine 1 is operated by the gaseous mixture of 
theoretical air fuel ratio after activation termination of rich spike control with the gestalt of this 
operation and activation of rich spike control ends. 

[01 15] | If an internal combustion engine 1 is immediately operated by the gaseous mixture of 
ftieoretical air fuel ratio after activation of exhaust air air-fuel ratio fall control and rich spike control 

rwhi Jh ^ e ?^^ ChWatl ° n L nitiati ° n P ° int in time ofthe exhaust air ra *° fa" control' 

(which calls it SUTOIKI operation hereafter that an internal combustion engine 1 is operated by the 

gaseous mixture of theoretical air fuel ratio) to the termination time of SUTOIKI operation of an 

ICS" ? SU °u ?f ne • The ° Xygen St ° rage capacit y of a three wa y component catalyst 46 

does not function but there is a possibility that the rate of purification of a hydrocarbon (HQ and a 
carbon monoxide (CO) at the time of SUTOIKI operation may fall 

Ihl i^J^lu ^ 6Xh . aUSt emi t Si ° n C ° ntro1 device of the intemal combustion engine concerning 
the gestalt of this operation, as shown in drawing 6 , when SUTOIKI operation of die internal 
combustion engine 1 was carried out after the completion of activation of rich spike control and 
ac ivation of rich spike control was completed, RIN spike control was made to perform 
[01 17] As the concrete activation approach of RIN spike control, the approach of making the 

,n Jf ct from the secondary air injection nozzle 53 like the gestalt ofthe 1st operation 
which mentioned above can be illustrated. 

f? a Vthi T a he T U ? of secondar y airs injected from the secondary air injection nozzle 53 is set up so 
that the amount of oxygen contained m the exhaust air after secondary air supply may not exceed the 
oxygen storage capacity of a three way component catalyst 46, and itis madeTr the^oum of 
oxygen preferably contained in the exhaust air after secondary air supply to become below oxygen 
mT a fi e ^ aC1 ? md m ° re than ° ne ha,f of oxygen storage capacity in that case. ^ 
™l kII 18 becaus u V her ? is a Possibility that it may set at the time of SUTOIKI operation and it 
S£ *T 6 imp0SS1D,e to be unab / e to <> x i d i z e * hydrocarbon (HC), a carbon monoxide (c6) etc 
which a three way component catalyst 46 is exhausting, and to fully purify them when the amount of 
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oxygen contained in the exhaust air after secondary air supply decreases superfluously. 
[0120] Thus, since a three way component catalyst 46 can store sufficient quantity of oxygen before 
SUTOIKI operation of the internal combustion engine 1 is carried out if RIN spike control is 
performed when SUTOIKI operation of the internal combustion engine 1 is carried out after the 
completion of activation of rich spike control and activation of rich spike control is completed, it 
becomes that it is possible in raising the rate of purification of a hydrocarbon (HC) and a carbon 
monoxide (CO) at the time of SUTOIKI operation. 

[0121] Hereafter, the rich spike control in the gestalt of this operation is explained concretely. In 
performing rich spike control, CPU201 performs a rich spike control routine as shown in drawing 7 . 
This rich spike control routine is a routine beforehand memorized by ROM202, and is a routine 
repeatedly performed for every (for example, whenever [ to which the crank position sensor 51 
outputs a pulse signal ]) predetermined time by CPU201 . 

[0122] In the rich spike control routine shown in drawing 7 , CPU201 distinguishes whether in S701, 
lean combustion operation of the internal combustion engine 1 is carried out first. 
[0123] When judged with lean combustion operation of the internal combustion engine 1 not being 
carried out in said S701, CPU201 considers that it is not necessary to perform rich spike control, and 
ends activation of this routine. 

[0124] On the other hand, when judged with lean combustion operation of the internal combustion 
engine 1 being carried out in said S701, CPU201 progresses to S702 and distinguishes whether the 
rich spike control execution condition is satisfied. 

[0125] When judged with the rich spike control execution condition being satisfied in said S702, 
CPU201 progresses to S703, and it performs air-fuel ratio fall control in order to reduce it to the 2nd 
rich air-fuel ratio which described above the air-fuel ratio of exhaust air. 
[0126] In S704, CPU201 starts an air-fuel ratio fall sequence control counter. 
[0127] In S705, CPU201 distinguishes whether the value of an air-fuel ratio fall sequence control 
counter is more than air-fuel ratio fall control execution-time:Tl predetermined. 
[0128] When judged with the value of an air-fuel ratio fall sequence control counter being less than 
[ said / air-fuel ratio fall control execution-time:Tl ] in said S705, CPU201 considers that the three 
way component catalyst 46 is not yet emitting all the storage oxygen, and continues activation of air- 
fuel ratio fall control. 

[0129] On the other hand, when judged with the value of an air-fuel ratio fall sequence control 
counter being more than said air-fuel ratio fall control execution-time:Tl in said S705, CPU201 
considers that the three way component catalyst 46 already emitted all the storage oxygen and 
progresses to S706. " 
[0130] In S706, CPU201 shifts control to rich spike control from air-fuel ratio fall control. 
[0131] In S707, CPU201 starts a rich spike sequence control counter. 

[0132] In S708, CPU201 distinguishes whether the value of a rich spike sequence control counter 
reached more than predetermined rich spike control execution-time:T3. 

[0133] When judged with the value of a rich spike sequence control counter being said under rich 
spike control execution-time:T3 in said S708, CPU201 continues activation of rich spike control 
until the value of a rich spike sequence control counter becomes said more than rich spike control 
execution-time : T3 . 

[0134] When judged with the value of a rich spike sequence control counter being said more than 
rich spike control execution-time:T3 in said S708, CPU201 progresses to S709 and ends activation 
of rich spike control. That is, CPU201 stops injection of the subfuel from a fuel injection valve 32 
[0135] In S710, CPU201 resets all the values of the air-fuel ratio fall sequence control counter 
mentioned above and a rich spike sequence control counter. 

[0136] In S71 1, CPU201 distinguishes whether an internal combustion engine's 1 SUTOIKI service 
condition is satisfied, as conditions which carry out SUTOIKI operation of the internal combustion 
engine 1, the engine rotational frequency whose output signal value (accelerator opening) of the 
accelerator position sensor 43 is more than predetermined opening and whose output signal value 
(inhalation air content) of an air flow meter 44 is more than the specified quantity is more than a 
predetermined rotational frequency, for example - etc. - conditions can be illustrated 
[0137] When judged with an internal combustion engine's 1 SUTOIKI service condition not being 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/22/2007 



.JP,2003-049681,A [DETAILED DESCRIPTION] 



Page 13 of 13 



satisfied in said S71 1, CPU201 ends activation of this routine. 

[0138] On the other hand, when judged with an internal combustion engine's 1 SUTOIKI service 

£Sl?JS n b6 , mg S 5 isfied in Said S?1 *' CPU201 Progresses to S712 and performs RIN spike control 
CPU201 makes the secondary air of the specified quantity specifically inject from the secondary air 
injection nozzle 53. In this case, since the air-fuel ratio of the exhaust air discharged by the internal 
combustion engine 1 increases temporarily, the oxygen contained during exhaust air will be stored in 
a three way component catalyst 46, and the oxidation capacity of a three way component catalyst 46 
carries out activity. ' 

[0139] If SUTOIKI operation of the internal combustion engine 1 is carried out after such RIN soike 
control is performed, the hydrocarbon (HC) and carbon monoxide (CO) which are contained during 

SSlS?iS r W i ° 0m ! t0 Smtably ° XidiZed and purif,ed by the *"* wa y component catalyst 46 
[0140] Therefore, it becomes possible to raise the rate of HC purification and the rate of CO 

punfication at the time of SUTOIKI operation, without according to the exhaust emission control 
device of the internal combustion engine concerning the gestalt of this operation, reducing the rate of 
NOx punfication at the time of rich spike control activation, when SUTOIKI operation of the 
[0141] COm 10n engine 1 is carried out after activation of rich spike control. 

[Effect of the Invention] According to this invention, it becomes possible to raise the purification 
capacity of a front-end catalyst, without the front-end catalyst which has oxygen storage capacity 
reducing the purification capacity of an NOx catalyst in the exhaust emission control device of the 
internal combustion engine stationed for the upstream of an NOx catalyst. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin gJJ Drawing showing an internal combustion engine's outline configuration in the gestalt of 
the 1st operation ° 

[Drawing 2] The block diagram showing the internal configuration of ECU 

[Drawin g^] Drawing showing the condition of the exhaust air air-fuel ratio at the time of rich spike 
control activation ( 1 ) F 

[Drawin g^ Drawing showing the condition of the exhaust air air-fuel ratio at the time of rich spike 
control activation (2) F 

[Drawin g 5] Drawing showing the rich spike control routine in the gestalt of the 1st operation 
[Drawing 6 ] Drawing showing the condition of the exhaust air air-fuel ratio at the time of rich spike 
control activation (3) F 

[Drawin g 7] Drawing showing the rich spike control routine in the gestalt of the 2nd operation 

[Description of Notations] 

1 .... Internal combustion engine 

20 ... ECU 

21 ... Gas column 

32 ... Fuel injection valve 

46 ... Three way component catalyst 

47 ... Exhaust pipe 

48 ... Occlusion reduction type NOx catalyst 
53 ... Secondary air injection nozzle 
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?©ffi;rj{§W&/^--* t LXJVi-J * 2 5 a , 
$*»f#3 2, SCV17^al-^37a, XP 
V h;H7^?al-?4 0, -#£fWfcrVX;i/5 3 

[0 0 5 8] llT*, ECU 2 0(4, H5t^-r«fc3 
fc, JR5filtt/<X2 0 0fcJ:oTffiSK«ttSftfcCP 
U20l4:ROM2024:RAM2 0 3 4:/^ ^Tv~f 
R A M 2 0 4 t h 2 0 5 4: tiitlX- b 2 0 6 t 

zmz-zt tt>ic, mzxjjx- b 2 o 5 icmmztirc 

A/D-iy^-Z (A/D) 2 0 7£<i;LTl>3 0 
[0 0 5 9] mB\tl#- h 2 0 5*4, trrVfXitS/ 
3>-fe>tr5 1 ©<fc?(Cxi/*2;M§W^©«^£tti*l 

p u 2 o i ;&§h±ram2o s^mmtZo 

[0 0 6 0] m&XJlX- b 2 0 5(4, S C V #373/3 
>-fc>+J-3 7 b, 7D7 h ;!/#->*>/ 3 >-tr>-»t 4 1, 7 
£-b^#S^>3>-t>+r4 3, l77D-^-?4 4, 
SN fflBJt-fci'lM 9 a, WiZ&m*LVVA 9 b, 7j< 

Z>-tyWfot>imik\/D2 0 7£/rLTA;>3U 
tt5©ttl2l{l#£CPU2 0 1 -f>R AM 2 0 3^^11- 

[0 0 6 1 ] BlUEttS*!*- h 2 0 6 (4, 9HEC P U 2 0 
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1 fr*mi£ft%mmm*'(7i-'(zz 5 a, «m« 

ftf#32, SCVffl7^aX-*3 7 a, XP-y h/U 
ffl^Wal-^ 4 0, fe5i/^{4-^^PS^yXyl/5 
3^{I-T5 0 

[0 06 2] ftijaB R 0 M 2 0 2 (4, jK»««il%S^-r 
Sfc«XO«fi«fiWiBI|iiJ»;l/-f-j/, $*4R8&tB##j£i*£ 

t^rob^mnmrnmum^-^y, &&wmkts. 
?zrztb<D&'xmmmwfr-*y. xv-jiay hp- 

rtz/W? (SCV) 3 7 0BB«*W»-rSfc46©SCV 

©x p >y h mmfr- *y*inwwy7~fv tr-fay 

[0 0 6 3] SijfeR0M2 0 2«, Mf2Lfc7:7°'J y- 

-> 3 >xpyvA{cto^., &a©»j»v<j/ x^ieitLT 

<Etf ® 4: ftftigfttft 4: QHfl&^r «fMftfi$jfir? -y 
7\ ^MMl©Si£t»cffi4:««i!B^Bt^4:cD(a^^ 

(DWfcVimtzy—)l<3yhu-jWW7 (S C V) 3 
m 1 ©a(E«J8i:XPy b Jiff 3 9 4:(Dffl^^-rXP 
[0 0 6 4] buISR A M 2 0 3 (4, ^-b^OtH^M^ 

p u 2 o i QwmxMHtwm-*. mmnm% 

(4, 0>J;U4\ ^7'5>'^#->*>'3>-tr>-9-5 KDtiitiim 

ts^>T»ai*n««HiaiE«9T?fes. iwfeRAM 

2 o 3(cieis$n§#ffl(07 ; -^{4, ^7>^#^>3 

[0 0 6 5] BUteM-y^T-y^R AM2 0 4(4, fiti&Wt 

[0 0 6 6] bIjISC PU 2 0 1 (4, Bn!SR0M2 0 21C 
BiW-ZntcT-fV^-i/zy-futf^hlcVt-zZMtt 

t, mmtmw. faxum. sevmm. xD 7 t;i/ 

[0 0 6 7] (?IJk.{4*, C P U 2 0 1(4, t^yttfisis 
3>-tr>^5 l, 7t-b/l#i?i/ 3 y-izyv-4 3, hz> 
l,^l77n-^-^4 4H<DtU7 t jM^i[*/^^-^ 
4: LTrt^SliK 1 ©fiftfcWJSUTS. . 

[0 0 6 8] C P U 2 0 1(4, ftmWM 1 ©&^fKfii; 
T, S C Vffl7^7f-aX-^3 7 a, Xn^t^y 
^^X-^ 4 0, !Mltfr3 2, Rtf^«2 5*M 

mwMm$zt, o-ym&wi&^m&in.icjiztznv 
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c o o 6 9 ] c c x\ ftmmw i wimmm&mx. 

mmm i immmtmnttir^ ttit, mmmm i 
6»a « n* flf «©Haajt y - >^tb t » s fc 
#k E.7ZM&4 6&m%'pe>mmmm (nox) 

fgT'ti, =7c/!*JSt4 6©T«Et!8aia7ci!NOx«i«|4 
8*<EH*nT^3;fci&, =7E«[«t4 6T*tfHbLi*tt& 
^ofcSjRttfk* (NOx) ^i%aS7cS!NOxMfl|4 8 

[0 0 7 0] tC15T\ %MiS7cS!NOx«|(K4 8 ON 
0x««i6*fc:ttl8»)*«*5fcii), ^ttffllH l 
ffiE2HE^SJ«IH«tt*nat, fRjftSTGSlNOxJttMU 
8<DN0x®M^A^ftlLTtSt,\ #EfW£>§silg? 
ft«! (NOx) ATOS^NOx/B^N 8fCTHt£?n 

■ft*»f'tetta*ft*cfcK:fts. 
[007 1 ] cntcttu c p u 2 o i a, fwjh» 1 

&mitzmfe<D y y?&mt cwt, a 1 o u v^saa 

[00 7 2] y tmm<omww<s.nfi?im t 
bra, KffifTaeL<tt»«ffeii:*««M2 loss 

*»t#3 Efr&flSSKS^La^flSB (gij£**4) 
[0 0 7 3] *<0IB, CPU20K1, fg 1 £ «g|J:b-tr > 

■y- 4 9 a ©ffifcflraffitfBfaoa 1 ©y v^-aasjtfca 

[0 0 7 4] CO<fc 5 yU-yf-^W^fTOl 

tfc««'j->^jiajtfcm i ©y y^-asasjtt^js^jBjB-p 

[0 0 7 5] %mW7mKOxfm4 8#§ 

Sitffcft (NOx) 0»Bfcttm-iB7cfc*£SlC«t) 

m«MSn«^7«oT&«R97cS!N0xMMt4 8 
[00 7 6] «KiB7cS!NOxttij«4 8«fc?)±«E 

^isssmitifim iov>y r&mtK. unzt, =ftmm 

4 6»C|lfa«tlTl/>fc|ftjR*<K=7£/tt«4 6^p.»m? 
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[0 0 7 7] ±!SLfc«fc9k:=7C«l!«4 6*»&Bf*IBR 

it, B^&*n«f, 55®ji7C^NOxttj|g4 8tC^A-T 
*flf «OS«Ut«, iurfSig 1 co >j f-fflKJt <fc 0 if (/^ 
«U±t4*. Ccd/£46s ISUKiS7cS!NOxM«(4 8ti, 

mRLTir^axiMbM (nox) o±t*H7c ■ »{b 

[0 0 7 8] %£T\ CPU 2 0 Hi, y-v^X/Vf* 
1 0 *-£«Ut ct *) m *JS 2 © U -v ^-SjlBJt $ T'fgT $ ■£ 5 £ 

*^-rsci:A^ts, fib, ^©^^^#3 

2fre>m%t2timmn&it, y y=f-^u^mmmn 

[0 0 7 9] ±fBLfcJ;-5 affi«UtffiT8PJ»*« 'J y ^7. 
[008 0] ffijKJtffiTWJWcai^T U «y *w 

ffliA^fT^ns ^ , =fcmm 4 6 team 1 © y >y 

j^JtO^^iJSA-rSCtki&So -f-cDBMT'tt, =7t 
tt«4 6t»JlS3yBS , »SnTI/^^i6 > H/cteK 4 6 

[0 08 1] CClfi*, ®Mii7C§yNOxto<i4 8tC 

>KR]S7cS!NOxMlttt4 8KS«*nTl#^aSR»fb» 
(NOx) *»»afcjB7catf»ftStiS«J:5fc:4*. 
[0 0 8 2] ±IEUfcJ:5!8:SjKJtfiT»JWi: U 

AmmLizwctb. H7t«!i4 6tCct;5Mfb7j<* (h 
o ^-Mitmm (co) (omitmmmTL. semx 

5 y > a >tfim<t L T L $ 5 
40 [0 0 8 3] Cft£*tU CPU 2 0 Hi, 'J>y^X^ 

[oo8 4] >)->x;w>7mw<Dnm&tLxtt, 

[0 0 8 5] C P U 2 0 U y^X^ 

50 I'^ffiiJSlO^fWP^iffCtJ^T, 03, 0 4 fc^Sft* 
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[0 0 8 6] 'J ■y^X/U*7^-K/W*ftiiJ 

•v ^mtu 5 x < aoagssmck y <g < »e« ns 

cfc^KLT&JX, XttH4fc^£tis«fc3teaSte»K 
JtlCaS^ns.fc-^cLT&^o fib, 

L , %jKB7c§!> N 0 xt&m 4 8 fC SSAf S $ «©aSBJt 

tfmsoai 1 ©y y^smtJn dts< &**jb<a&sfrs 

T*&S 0 

[0 0 8 7] c©<fc9fty-:xx;WW$#y -yf-x 

fctfpjffefc ft*. *-©*SJH, HTcftl!^ 
4 6©»{fcfl|*ltfgttU t»«if>4>Kfl2*gS (HC) ^ 

-*fk«* (CO) *iMfcWfcfttfJM:f*cfctfBr 

[0 0 8 8] WT, *SI«i<0}BI8tfe»J* U vf-XfW 
**JIWcot>r JlfltttfclWfl-f *. C P u 2 0 l fi, p«g 

PU2 0 1«, 0 5{C^-f<fc?fty ■y?-X/W^ffiiJ8iJ;l' 

So 

[0 0 8 9] HiJfeUfc U yf-X/W^W»;I/-f->l4, 
^*ROM2O2t8Btt*nTJr^«;I/-^>T?*0» C 
PU2 0 llCjl-aTBfJWnBft ^ 

[0 0 9 0] H5(C^«n5Uy^/W*#JW;I/-^ 
XCiSfT, CPU201(i > *W S 5 0 1 tfe^Trt 

[0 0 9 1 ] mtlES 5 0 1 fcfcl^TrtflMWM 1 

(ssn-cvs c p u 2 o i «, y 

•y W tttimZMft? SegSS^ftf t U 
-^>©HfT#&7-fSo 

[0 0 9 2] -77, mTl2S 5 0 1 fc*J^Trt*S«H 1 

ftw<8«Eiie*nTi#^ tw^*nfc»^tt, c p u 2 
0 ni, s 5 0 2^1*, «j v?x'U tmmn'n&ft 
tf/ffSLT^sfrsa^jgu-rso 
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[ 0 0 9 3 ] ±!E L fc 'J >y ^X/ W * IliijiJfifT&ft t L 
T«, 0Ja.ff, BSiSa7t^NOxftl|ji4 8tfg1ttt!il;: 
&S, W@oy •v5 L X/W^WHffB#^5.cD^jiB#P^ 

So 

[00 9 4] ±fBLfc J: 3 ft U >y ^X/ <-f *4iJ8mfr* 
ff*^J«fiLTl^5fc¥iJSSnfc«^a:, C P U 2 0 1 

10 So Uttflfctt, C P U 2 0 l tt, SMMTg1><D»IS2 

[0095] S504 T'ti, CPU201I4, fflBJtfll 
TWJ»**>**ieiM-s. c©«aiBJ±fiTil?JSP*^> 

8tB#-f S 2; y, Wfcfcf, C PU 2 0 l trtSJ 

[0096] S505 T'ti, CPU20 Hi, SflSltffi 

20 ^f T B#K : T Hi, ft 2 © <J -y ?-^Jt©ftSlffH7ctt 
$4 6fc«EALT</">S*ftTT\ =7C«4<g4 6#H?fttt 

£©£T*j&wtj-rsf: -eicgf sBffffl-efcs 0 

[0 0 9 7] SMSS 5 0 5lC%^T£teiti&Tffl®j]'} 

>*<Dmtfms&mti&T%fflnfttifffl ■• t i &m$> 

«^WS*nfc*&t4, CPU201B, H^c)tt^4 6 
AW*»3RO^T**^ttlHLT0'»ftV^*ftU % ^ 

JtffiT*j«Pfl!)iifT*«ia-rs. 

[0 0 9 8] -73, MKS 5 0 5KfeV^TfflKltfiTW 

30 ±"?**i:!M££ftfc*£tt, C P U 2 0 1 {±, HTCtt! 

i4 6WI««04T*iaKMLfti:*«;U S5 
0 6^\jity o 

[0 0 9 9] S 5 0 6T*t±, C P U 2 0 1 fi, ffi«Jtffi 
WEfi, C P U 2 0 1 (i, mfS.<D£jmt*f&2<DV 

«»»*M»-r5o 

[0 10 0] S 5 0 7T'(i, C P U 2 0 H±, 'J -y^X 

/ W * •> > ^ i: y - >x/ w * fflfli* >7 > ^ *S 
40 ii-rso mrnvv+xtutum-hvy*^ y«y^x 

e.©^B#^itB#-rs^^>^-efes^, y >yf-x/^ 
-r *»J»©HfTi«te»»i:fii46re»«ns«^H: y -y ^ 
x>»w^$ijaii©jiffF»gtea#^73^©SiS^ra^ff-^f-r 

So 

[0101] S 5 0 8 T'ti, C P U 2 0 Hi, V ->X 

^ w •> > ^ ©fiA^ms© y - >x/^y ^ Mffljn 

50 ItP^H: T2W±T»*S*^5*>*Wgij-rs. 
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CO 1 0 2] fiijfeS 5 0 81C1S^T V->7./U t'tm 

*vy2<Dmtfmvj->x/utwMmnmm : t z 

cpuzoia, me 

S 5 0 8JMOfia*f?&*fT?«. 
[0 10 3] -7b\ mfES 5 0 8tfc^T'J->7./U 

* £ > * Offij^fifJIB U V * &J83gfTffl 
H : T 2W±-pa&*4:fiJg*nfc«^(4, C P U 2 0 1 

{*, 5 509^^, o->x'Ui?$mznntz> 0 

JlttWKti, CPU20ia, -^^PB|t/X;l/ 5 3 
C) ^-ttftR* (CO) fclWLS-fr*. 

[0104] HUfeufccfca^'j-vx/w^ifiijsi^^T 

L*lK.Si:s CPU 2 0 Hi, S 5 1 O^M, >J-> 

X'U twMt>'y>*zm&mtz 0 c<om^. v-y 

[0 10 5] S 5 1 1 T-fct, CPU20 1B, !) vf-X 

nmm •. t 3«±Kiaufc3&^3&»*fij9j-r*. 

[0 1 0 6] HiJfBS 5 l l Kfci^TD y=f-X/Ui;Um 

jj^ytHDmwmv) y^^u^umnnmm : t 3 

*fl8Tfc5fcWgsn;fcJi§£fcl\ c p u 2 0 1 a, Mai 
LfcS 5 0 8WBOftil!%»»)fiUllfTr*. c(om 

•j— >x/w tfflntfm&v-yz/ut mmmms 

[0 10 7] -73, MffiS 5 1 1 Kfcl^T'J -y^X/W 

* IfiiJ&irt *J y * ©filtfilfE Vvf-TJWtf ffl WSSffB* 
19 : T 3 fiUiT?* St WS«nfc«^tt, C P U 2 0 1 

a, s 5 1 2^1*, 'j-y^^u^mmomn^j 

■T5o f &fcl3, CPU201li ( «S^na*f#3 2*»6 
[0 10 8] S 5 1 3T*tt, C PU 2 0 1 tt, flflJBLfc 

[0 10 9] CCD«J:3K:C P U 2 0 

mwi-i-yznfitz ctic£Q. mftbrcm 3 im 
[01 10] v vf-x/u ?®m<Dnfimm 

Ct*tpTfi|tft»), H^M&4 6©${k^ig;^£14^•<^- 
T^3^< : P©J£{k7ki?t (HC) Jf—HftK* (CO) 

[0 111] -\E}<D>J-yx;UZWMlc&-DT 
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-3 £i8££ftS;fca&, %KiS7c$!N0xtt!$ 

<, Qft^TC^N0xtt&4 8£&t*3g$gMt% (N 
Ox) ©M$WSiclTt5ili:fei5:i,> 0 

[0 1 1 2] fct, *na6©^®*c^5i^jtst«ra^ 

I^T, gjH&ffc^ (NOx) ©EHk^fcffiTStfSCfc 

10 ^<K{k7k^ (hc) ^-iWkK* (co) (omtm* 

[01 13] <$m<DBm2>x\c, *fzwic&zm 
mm<ommimm<om 2 ©nasmawcov^TH 6 ~m 
7 tcs-3t>TSiwr *. c c ufca 1 ©fuss© 

[01 14] *ss«w>jB!gfcHa3SLfc8i (omm<omm 
7 <? w®<DMfi mm$> ic v-yxjutmu^vftz 

[01 15] ccx% mmmmj&TumTkxsvvi-x 

Kfk7K^ (HO Jf- KfkJK* (CO) ©MKt*^fiT 
[0 1 1 6] *CT\ *HSS©m^;:«-5rt^Mtofif 

[0117] v-yx/wt$i'®<Dmww%ni7?j&t 
40 Myitis 3frz-^%zmtii2&zifmzm7ntz 

[0 118] ^-(D^ r#£jjWBIf/X;l/5 3fr5i!B#* 

[01 19] ctitt, r^2g*fltte»©»«ic^sns 
50 H7ctti«4 6*<»«tti©Kfb** (hc) h>- mitmm 
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( C 0) ft £ * ftftft Vftit? &C.£&T*Ztt< 
CO 1 2 0] CcDct^tC. U-y^X/W^$iJffll<0^ff^ 

**fflWtfSSfrSnsi:, rtiKflHEl l tfx h^JSfs* 

o ^-ggfkj^^ (co) o}f»fk**^±s-frscfc*t 

BjfiiirftSo 10 

[0121] j-xt, xmmn&mtc&w&yyf-x/u 
tmwic^TMkftmicmm-rz. c p u 2 o i a, v 

ft 'J -y^X/W^*JS3J;b— ^>%Htf-T5o C<DVv? 
X'U trWR)\<-=f-y&, ^*bROM2 0 2ftl2tt$n 
TV3;l<-*-yi?&!> % CPU20 1KJ;oTiIWfK 
§ (0UJ£. ^^tfi/'v'a^-by-y-S 1AVS;1/X{I 

[0 12 2] 0 7£^£nSU -y^X/W WdM/-^ 20 
>tefc^T, CPU201S, ftf S 7 0 1 tC*Jt,>T^ 

[0 1 2 3] HiifBS 7 0 1 Kfe^TrtKHMB 1 

^6$nr^ft^i:iijs^nfcii^(i, c p u 2 0 1 
it. y •y^/w*»jsf%n(T-rs«esfi^4t^*4 

[0124] -7?, SUES 7 0 1 fcfc^Trt*HMB 1 ft 

^wmmmstixii^tm^tift^a. c p u 2 

0 Hi, S 7 0 2^ii^ y vf-X/V*SJ8fSfif*fr 
[0 12 5] ffiSBS 7 0 2\,ClB^XVv=f-*JU5Vm 

nn&fttfftttLLT^ztwmztircm'&te. c p u 2 

0 Hi, S 7 0 3^it*, &*M>3&«it*MELfcM52 

<oy v*&m£*T'&T-£i£Z'« QM&i&Tmmzn 

[0 12 6] S 7 0 4 T'fi, C P U 2 0 1 (i, $j(SJtfi 
[0127] S 7 0 5 Tli, CPU20 Hi, 3H8Jtffi 

t 1 w±T?<6«*»5ft>**ij»j-ra 0 40 
[0 1 2 8] AUKS 7 0 sKUs^x^.mu&Tumfj^ 
y*<»mtfmiQmmTW®n?sn?% •. t 1 *mx*& 
*tw&&m.it*fe\&s c p u 2 0 ni, =7e»mjm 6 
tfffm&m<D±x%*rmiiii,x^%^£fr%:L. 

[0 12 9] -7t\ mftes 7 0 5fcfe^T3SffltffiTIM 

±T'fc5 fcWJgSttfcfltett, C P U 2 0 Hi, HteH 

«i4 6^lfi«BHRO^T*H»i:tttBLfcfc*ftU S7 
OO'Xjityo 50 
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[0 13 0] S 7 0 6 T't±, C P U 2 0 1 (i, £«Jtffi 

Twangs y v*7>/uzmu'\*!mik®m% 0 

[0 l 3 l ] S 7 0 7 T'fct, C P U 2 0 l tt, 'J >y^X 
[0 13 2] S 7 0 8T'ti, C P U 2 0 Hi, >J -y^X 

/ w ^fjffli* •> y $ <omftpfife<D u -v ^x/ w 

ffB#ra : T 3W±KJiLfcfr3fr£«r5o 
[0 1 3 3] mfISS 7 0 8{C43^T'J y^-X/W^MM 

y^xju^u&nnmm : t 3 
t ws* nfc« c p u 2 0 1 a, y -y 

[0134] Hijfta s 7 0 8»cfe<,vry -y^x/w^fti 
*vy$<Dmtfm?,v •y^x/u^^mmnmm : t 3 

VLkX&Z fcffi*Stlfc»£tt, CPU201H, S 7 

ftfcS, CPU201I4, 3 2fr6©9J»B 

[0 13 5] S7 1 0T'(±. CPU 2 0 Hi, MiSLfc 
SjKSJtfiT$>J8ll* 9 > 'J >y ^X/ W £ > 

^ofii^ry-b-y h-rs„ 

[0 1 3 6] S 7 1 1 T'ti, CPU201!i, Attflin 
1 <9X h-Y+Be^ftA^SLT^SA^^^fiJgiJ-r 

T^-tfi^yz/3y-ty^-4 3<Dtiit]imm (7 
4 4 «Dm^m^ffl (»AS«fi) ffflBgafiLk-e**, 

«Mlill2a*^|g|l5im±T-*«ftif«D*ft*fii!*-r 
[0 1 3 7] H([feS 7 1 1 K43(r^TrtJB*BHl ©Xh'T 

*ae*ft««j«fibTi^&i/^tijs**afc«^tt % c p 

U 2 0 1 (±, *;l/-f-y(DHff^7-r5o 
[0 13 8] -73, mifeS 7 1 1 Kfi^TrtjlB*BB 1 © 

CPU201IJ, S7 12^3i*, y->x/w*w» 

zmntZo mtotfaa^ cpu2ois, -^sirib 

flfiS^nSCitftt). H7ttt«4 6<DlM77tfi£tt 

[0139] co«fcdfty->x/w^$ijS3iA^f?n 
zftzmi&m (ho ^sfbJWjR (co) ff=7ci* 

«E4 6fcJ:oT»afciffkRtf»fl:*ns«t3tcftS. 

mm i #x h-r*ii<g*n**^k:fe^T, y >y^x 

/ W *W»£ffBS©N Ox^k^^ffiT^-a-S c i: ft 
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[0141] 

WHtt»^N0xj»W©±i«lCEia«nfert««BI|fl!)fif 

5 c f: * < namMM<Dmtmti*fa-kz-&5 c t mm 



[01] ®i(DnmwmjcisvzmMm<D®!®® 

[0 2] ECUtOfiffi&f&ZTrityuytm 

[03] y ? ^x/w mmmn mc*svmft.&m 
itow&^ts ( i ) 

[0 4] 'J y ^T^W **J»HffB*fcfctt*J*a[2« 

Jt©ttMt*^-rH (2) * 
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15] m 1 <D-Mm<DBmc fctt £ 'J y *f-7j\<<»r $q 

-^>*^-r0 
[06] 'j >y w tmwnn masiizmngma 

[0 7] SB 2 <Dmm<DBmictstfZ> U -y 

1 • • • • 

2 o • • • E c u 
io 2 1 • • • 

3 2 • • • ftftnMttp 

4 6 • • • Z7tttftS 
4 7 • • • fif^g 

4 8 • • • B5M)l7C§yN0xtt!i 

5 3 ♦ • • -^SWlW/X;!/ 



[01] 
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